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APPLICATION FOR UNITED STATES LETTERS PATENT 

TITLE OF THE INVENTION: 

Lemon- Wedge Cutter for Restaurants and Bars. 

CROSS-REFERENCES: 

None. 

FIELD OF THE INVENTION: 

The present invention provides manual-operating equipment generally related to the food and 
beverage industry to prepare citrus fruit garnishes for beverages with the advantages of safety, 
hygiene, and labor-efficiency. 

BACKGROUND OF THE INVENTION: 

Hand-cutting of beverage garnishes, especially, the hand-cutting of lemon-wedges has been 
practiced in restaurants and bars for many years with the concern of hand contamination and the 
cost of time and labor for considerable quantities demanded daily. 
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Numerous patents disclose devices for cutting citrus fruits into segments. For example, U.S. 
Patent No. 6,243,952 illustrates a triangular cutting blade, controlled by a pinion gear and racks 
mechanism assembled in the cutter handle, to remove a segment or segments from citrus fruit. 
U.S. Patent No. 4,959,903 describes a citrus fruit pulp cutter having a number of spaced arcuate 
knives to segment and remove the pulp from a half-section of a citrus fruit. U.S. Patent No. 
2,32 1,725 illustrates a segment-cutting blade that is a piece of bent flat metal wire formed with a 
cutting edge to separate the pulp from the rind of a citrus fruit. 

U.S. Patent No. 5,452,5 14 illustrates a fruit cutting apparatus including a two-part blade with 
a handle to penetrate a citrus fruit and leave a crosscut inside of the fruit, but not cutting the fruit 
into wedges. U.S. Patent No. 4,095,518 and U.S. Patent No. 3,830,151 illustrate a method of 
cutting a fruit into wedges. Yet neither of these two devices are capable of a cutting a fruit into 
wedges with crosscuts. Therefore, no prior device cuts a citrus fruit into wedges leaving a 
crosscut on each, all the above mentioned devices would have limited functions and capabilities. 

Accordingly it is the primary object of the present invention to provide a manual operated 
lemon-wedge cutting machine for the food and beverage industry to solve the existing problems 
and significantly improve the quality of the beverage garnish. Other citrus fruits such as limes 
and oranges can also be cut by the same machine. 

SUMMARY OF THE INVENTION: 

The lemon-wedge cutter of the present invention is basically comprised of a lemon auto- 
center mechanism having three spring-loaded center adjusters mounted around an open center of 
a cylinder shaped inner-housing that is sitting on the upper part of a deeper cylinder shaped outer 
housing that is mounted on a horseshoe shaped base of the invented cutter. A two-dimensional 
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cam, controlled by a handle, drives a sliding and waving knife which is pivotally mounted on a 
slider assembled with a pair of linear guides in the inner-housing of the invented cutter, a gear- 
rack mechanism with a vertical-moving guide-rod and a press cylinder mounted on a single plate 
which can be moved up and down controlled by the gear handle on the side of the outer housing, 
and a wedge-cutting knife mounted on the bottom inside of the outer housing. An open-center 
cover mounts on the top of the machine housing. 

After a lemon is placed in the central hole of the cutter, pressure added to the cam handle in 
front of the cutter turns the two-dimensional cam to drive the sliding knife penetrating the lemon 
over its center and waving the blade horizontally to make a crosscut inside of the lemon. The 
cam then returns to its original position automatically by the force of an attached torsion spring 
when the operation pressure is discharged from the cam handle. By adding pressure on the other 
handle located on the side of the cutter, the gear-rack mechanism turns to push the lemon down 
by the press cylinder through the wedge-cutting knife and drops the lemon in wedges with 
crosscuts. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

FIG. 1 is an isometric view of the present invention. 

FIG. 2 is an isometric view of the present invention with the drive plate and body cover off 
the cutter. 

FIG. 3 is an isometric view of the present invention with the inner-body removed from the 
outer body of the cutter. 

FIG. 4 is an isometric view of the cutter base. 

FIG. 5 is an isometric view of the outer body and the related parts. 
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FIG. 6 A is an isometric view of one of the three assembled auto-center units. 

FIG. 6B is an exploded view of FIG. 6A. 

FIG. 7 A is an isometric view of the wedge knife assembly. 

FIG. 7B is an exploded view of FIG. 7A. 

FIG. 8A is an isometric view of the two-dimensional cam mechanism assembly. 

FIG. 8B is an exploded view of FIG. 8 A and with cam 51 clockwise-rotated 90°. 

FIG. 8C is a top view of the cam mechanism assembly without the cam in accordance with 
an imagined lemon and the cross cutting knife waving range. 

FIG. 9 is an isometric view of a typical lemon-wedge cut by the present invention. 

FIG. 10A is a front plan view of the two-dimensional cam with handle. 

FIG. 10B is a left-side plan view of FIG. 10A. 

FIG. IOC is a bottom plan view of FIG. 10A. 

FIG. 10D is a section view taken along line 10D-10D of FIG. 10A. 

FIG. 10E is a spread out X-dimension curve of the two-dimensional cam of FIGS. 10A 
through 10C. 

FIG. 1 1 A is a Y- dimension displacement diagram of the two-dimensional cam of FIGS. 10A 
through IOC. 

FIG. 1 IB is an X- dimension displacement diagram of the two-dimensional cam of FIGS. 
I OA through IOC. 

DETAIL DESCRIPTION: 

FIG. 1 illustrates the present invention. This invention mainly comprising the cutter base 12, 
the body assembly 20, including the outer body 21 upon which body cover 13 is attached, said 
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body cover having an open center 13 A for passing the citrus fruits through and other cutouts for 
the movement of mechanical parts, the wedge-cutting handle 18, that is assembled on a gear 
shaft, extends outside of outer body 21 on the right-hand side, the cam mechanism 50 with its 
two-dimensional cam pivotally assembled on a camshaft is mounted on the front noses of outer 
body 21 for cutting the crosscut on wedges, and the lemon drive plate 61 located on the top of 
the cutting machine with a rack, a press cylinder, and a guide rod mounted on it to drive and cut 
a lemon into wedges. 

FIG. 2 illustrates the detail assembly of the present invention. With the body cover 13 and the 
attached mounting screws 71 removed to side and the lemon drive plate 61 lifted up, exposes the 
inner-body 14, having standoffs 74 for mounting cover 13. The inner-body is nested inside of the 
outer body 21 and tied by screws 76. Rack 63, spur gear 65, and guide rod 66 penetrate the 
bottom of inner body through the cutouts on it. Rack 63 is fastened with angle 64 and guide rod 
66 is embodied by rod ring 67 to stiffen the assembly on the lemon drive plate 61 with screws 
72, while the press cylinder 62, having grooves 68 on its lower surface for wedge knife relieve, is 
directly mounted on plate 61 by screws 72. The three spring loaded auto-center units 30, which 
are equally-spaced assembled around the center hole 14A of the inner body 14, provide 
alignment of a loaded lemon with the machine center to be cut into equally-sized wedges. The 
cam mechanism 50, which, with its two-dimensional cam 51 pivotally mounted on the outer 
body 21, is partially assembled in the inner-body 21 shown on the drawing. 

FIG. 3 illustrates the details of body assembly 20, including the details of the inner-body 
assembly, which is removed from the outer body 21 by screws 76 from standoffs 75 on the 
drawing, and the details of outer body assembly, with the wedge-cutting handle 18 removed from 
the gear shaft 15. In the inner body assembly, one of the three spring loaded auto-center units 30, 
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being equally-spaced around the center hole 14A of the inner body 14, is lifted up for exposing 
hole J4B on the bottom edge of inner body 14 for the unit locating. The crosscut knife 54, 
located near the front cutout of inner body 14, is pivotally assembled on the slider 53, through a 
shoulder screw 55, driven by the two-dimensional cam 51 to move back/forth and wave 
horizontally at its forward position on slider 53 that travels back and forward between the two 
linear guides 52 on the bottom surface of inner body 14. In the outer body assembly, the wedge 
knife 40 is mounted on the knife frame 22 and the spur gear 65 is mounted on the gear shaft 15 
that has one end extending out of the outer body 21 for mounting the wedge cut handle 18. 
Bushing 24, located on the bottom of the outer body, controls the vertical motion of the guide 
rod 66. 

FIG. 4 illustrates the horseshoe shaped cutter base 12. The open space 12A of the cutter base 
12 allows cut lemon wedges to drop and to be removed. Screws 73 on the top surface of the base 
12 are used to assemble the outer body 21 to the base 12 as illustrated in FIG. 3. The prism 
cavity 12B and cylinder cavity 12C of base 12 are used to permit the movement of rack 63 and 
guide rod 66. 

FIG. 5 illustrates the detail construction of the outer body 21 with a cut-away wall near the 
gear shaft 15. The outer body 21 is preferably configured to have integrally molded wedge knife 
mounting frame 22 around the center hole 21 A, and to have molded rack support channel 23 on 
the right-hand side and guide-rod bushing 24 on the left-hand side. With two of the gear housing 
blocks 16 mounted on the right-hand side bottom surface of the outer body 21, the gear shaft 15 
extends from the right-hand of the two housing blocks 16 to outside through the side hole of the 
outer body 21. Two separated noses 27, preferably molded in front of the outer body, hold the 
camshaft 17, and the molded step 26 around the inside wall of outer body 21 is used for sitting 
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the inner body 14 upon as illustrated in FIG. 2. The lower ends of standoffs 75 mount the outer 
body 21 on base 12 by the screws 73 as illustrated in FIG. 4. 

FIGS. 6A through 6B illustrate the assembly and the exploded views of one of the three auto- 
center units 30 of the present invention. With a compression spring 32 assembled between the 
tube bracket 31 and the center adjuster 33, this auto-center unit allows the center adjuster 33 to 
stretch/shrink its pin 33A in the tube 31 A of bracket 31 to automatically adjust the center of a 
loaded lemon aligned with the center of the cutter before being cut. The short pin 3 1 B molded on 
the bottom surface of tube bracket 31 fits assembly unit 30 into hole 18 on the inner-body 14 as 
illustrated in FIG. 3. 

FIGS. 7A through 7B illustrate the assembly and the exploded views of the wedge-cut knife 
of the present invention. A three-blade assembly is preferably configured to divide a loaded 
lemon into six wedges, and the blades 41, 42, and 43 are held one to another through the center 
slots 41 A, 42A, and 43A on the blades, respectively, before being mounted on the knife frame 22 
as shown in FIG. 3. 

FIGS. 8A through 8B illustrate the cam mechanism 50 of the present invention. Such 
invention is preferably configured to have a two-dimensional cam 51, which is pivotally 
assembled through the cam center bore 51A on camshaft 17 in front of the outer body shown in 
FIG. 5, and also preferably to have a crosscut knife 54, which, with a ball 54A on one side and a 
knife 54B on the other side, to be driven with the ball 54A assembled as a follower in the curve- 
slot 5 1 B of cam 51. The crosscut knife 54, having a through hole 54C in the middle, is pivotally 
mounted on the slider 53 by a shoulder screw 55 and a hex nut 56 with bushing 57 and flat 
washers 58.. Driven by cam 51, knife 54 moves forward with slider 53 guided by the linear 
guides 52 to penetrate a loaded lemon skin over the center, and then waves the blade horizontally 
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around to the shoulder screw 55 to make a crosscut inside of the lemon. A cam-return torsion 
spring 59 is assembled around the camshaft bore. 

FIG. 8C illustrates a top view of the waving range of the crosscut knife 54 in a lemon L when 
the slider 53 reaches its forward end position guided by the linear guides 52. 

FIG. 9 illustrates a typical lemon wedge LI with a crosscut on it, the completed process of 
the present invention. 

FIGS. 10A through 10D illustrate the details of the two-dimensional cam 51 of the present 
invention. Such invention cam is preferably configured to have a cam center bore 51 A and a 
two-dimensional curve slot 5 IB, which is the track for the ball follower 54A of the crosscut 
knife 54 shown in FIG. 8B. The curve slot 5 IB is formed by cam 51 and the two inlaid curve 
brackets 5 IC and 5 ID, each locked with the cam by two press-fit pins 81, respectively. The 
narrow curve slot 5 IE, having the same curve track as curve slot 51B, is for retrieving the 
crosscut knife. The housing 5 IF of cam 51 is used to house spring 59 in FIG. 8B, while hole 5 1G 
is used allow crosscut knife assembly and will be sealed after the knife is assembled. 

FIG. 10E illustrates a spread out X-dimensional curve of the two-dimensional cam of FIGS. 
10A through IOC. 

FIG. 1 1 A illustrates a Y-dimension displacement diagram of the two-dimensional cam where 
the abscissa represents the cam input motion 9 and the ordinate represents the follower travel 
distance Y in one cycle. 

FIG. 11 B illustrates an X-dimension displacement diagram of the two-dimensional cam 
where the abscissa represents the cam input motion 0 and the ordinate represents the follower 
travel distance X in one cycle. 

I claim as my invention: 
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